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New f luorine-contg. azetidinone derivs . - useful as 
intermediates to antibacterial f luorine-contg. carbapenem derivs. 

Patent Assignee: DAIICHI PHARM CO LTD (DAUC ) 
Number of Countries: 001 Number of Patents: 001 
Abstract (Basic) : JP 4266869 A {/ 

F-contg. azetidinone derivs. of formula (I) (where Rl is H, 

OH-protecting groups; R2 is H, lower alkyl; R3 is H, COOH-protecting gps . ) 

are new. 

USE/ADVANTAGE - The F-contg. prods, obtd. are useful as synthetic 
intermediates to carbapenem derivs. whose carbapenem skeleton possesses a 
side chain substd. with a F atom at 4 position of the skeleton. The 
F-contg. carbapenem derivs. have excellent antibacterial properties. 

In an example, a mixt . of 22mg (3S, 4S) -3- (1 1 R) -1 1 - 
(tert . -butyldimethyl silyloxy) ethyl) -4-(l' • -ethoxycarbonyl- 
1 1 1 -f luoro-2 ' ' -hydroxyethyl) azetidin-2 -one and 32mg Ph3P in 2 ml CC14 was 
refluxed for 16 hrs . The reaction mixt. was diluted with Et20 and worked 
up to give, from the organic layer, 191mg (3S , 4S) 3 -3 ( (1 ' R) 
-1' - (tert. -butyldimethyl silyloxy) ethyl -4 (2 » • -chloro-1 • ' - 
ethoxycarbonyl-1' » - fluoroethyl) azetidin-2 -one (II). To a mixt. of 17mg 
(II) and 3mg 2 , 2 ' -azobisisobutyronitrile in 1ml anhydrous, C6H6 was added 
0.1ml n-Bu3SnH in 1ml anhydrous C6H6 under reflux. Reflux was contained 
for 16 hrs. 1ml CC14 was added, followed by reflux for another hr. To the 
reaction mixt. were added 10% aq. NH3 and then Et20. The organic layer was 
washed with H20 and coned. The residue was - chromatographed on Si02 gel in 
5:1 hexane-EtOAc to elute 12 . 6mg (3S,4S) -3- ( ( 1 ' R) -1 1 - 
(tert. -butyldimethylsilyloxy) ethyl) ) -4-1' '-ethoxycarbonyl-1 1 
fluoroethyl) azetidin-2 -one . 
riv 
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Title Terms: NEW; FLUORINE; CONTAIN; AZETIDINONE; DERIVATIVE; USEFUL; 

INTERMEDIATE; ANTIBACTERIAL; FLUORINE; CONTAIN; CARBA; PENEM; DERIVATIVE 
Derwent Class: B03 

International Patent Class (Main) : C07D-205/08 
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1 




BMiomraHfi] 

[0 0 0 1] 

[0 0 0 2] 20 
[0 0 0 3] 

MlifcbJ:9&-r«MUU fitv-f-»i:f«Sft 
s#;PA^*A^tfi±ftHttflmfc#&tt£jS-r ! b© 50 

■K (DHP) *©»*K£oT#*a*l**©*;Si'Mr 

[0004] 

[KBStfftTSfcaro^S] *56W#tt*JUA^*A 

&c 7 v mm? s#-r s^7 ? mtuwi* a&6i±ij 

[0 0 0 5] -TJa:t>***WttSC I . 




ftgf!¥4-2 6 6 8 6 9 

2 

L. R 2 tt**Jll^*&ll«R7;Mr^««**L. R 

s. ) T*t>$n-5^7u/*7-fef^xy>^«ft*j;i; 

^©K&dW-f*. 
[0 0 0 6] SC I ©fc&felCj^T. R, tt*SMt¥* 
fc»4*K£©fiiaS£jgNlcT.&. ;rc:T*S£S©&1§S 

te»7;io*->#./W3tfx;i*£. 2-3tntx?)i>** 
->*;^-jUS. 2, 2, 2-HJ?cinx3\)l'**-> 
*^#-;i/»*©ADy/7;i'*;v^*>'*;i'#^;i'S 
8. ^>^*+->*;^x;p*. o-xhn^>y;p 

x;pg. p-* mrS/^>y;w**^*;p#=;p*«© 
75;p****->*;w#=;i/assi. MJ;<7;uv'J;p 
S. «=s^^^^^<>U^X. SflH»77>>u-77 

2-* h*->xh*v*7A-g. *7>N/7:* 
*7^S. fh7k Fnfc^xjl/S^H&ptT-^&Si 

[0 0 0 7] R 2 »4**H ; f*fc»4fi»7;l'*JPS*fit 
£CT(£$7Jl^l/g 1 fcbTI4;<7;i'g. X 

7 jus. 7a&v&m. 77^88. ^>7^*Si. ^ 

*->^S8^©^Scl^e.6i£©fc©*U^. £tt€> 

[0 0 0 8] ^©R 2 ©&£ htcm^U^t^m.^ 
=f-T-$>Z>ifi. C©K^S^±©fift:Egl4^1*nTt>± 

^. LfrU Ri j5*7;i'*;i'ST$>-58Si4c:©7-t?7 
y; >«w***;^i^*AR*#R:w^fci«ic. £© 

7**Jl'*a</3 6EB.h&SEB©&©;!WlCfff:L^. 
[0 0 0 9] R3 \t*.mWL : f-£.1t\tj3)l#*i, 

T(40J;Uf. x^s. 7nbr;ws«. 7? 

^SIBS?©^*^ 1*64 ©fiiltfKg U < l4#H8gtt& 
«67JP*JPS8. ;* h*->*7.»k * h*->x7JM?© 

v>-rn©7;u*;p$B#t>«i&Sca<i fr<=> 6T$>s7;m 
+ -> 7 JUSSu if a a -y -> ^ J-JVg&amm 
»2*»6 7 -Q&^m^mT^jv-t^y^ivmm. 77 

'J-7JPgS££. £SlC^«ttX*7;U£#AS8tfcX 
X7JV5ig. «Atf. ;*>7;U«* (-) -8-7iX 
;k*>7fl-&^T?*>«fcn. a6tc*^B^©ft;^©Sjg 
fcBUT. afl-jK+^PSoflMMSJMa. fflfnfc*# 
TT^Elcf^*L.#?.XX7 1 ;Ua*i:tT. MAtfo- 
xhD^>-7;k p-xhn^>v?;K ^>XtHU;v 
*u<tt2-*7?;ioi?;i**©75;i'*;i*, *b 

T7'J;PS. Sfc, h'J^^Pv'U^S. 363K77;P 
-7 ;* 7 )V is U JUS. SH» 77^ V 7 x X )l * 7^ > U 

[0 0 10] X.\Z*fmv>-S7v%7tti?J>®m& 
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TBSO 
A. >0Ac 



TBSO 



COOR 



TBSO 



I 



COOR 



.J— NH 



TBSO 



Me 
COOR 



[0 0 11] 9of. 7WD7D>Hy7W;HXf 

[0 0 12] :07MP7P>Sy7WXXfil' 
W7Ji/^W^ft j^^l^e>6ig(7)7^*^XXx 

[0 0 13] aatl/TU^A^**/? 
Atf L DA^n- ^JI/ U ^ A^CD7;i^;i/&J§^£ 

A, ^-hU^i*»O^Ji7;P3 7-h»Tt>cfcVi. 
[0 0 14] S«m*llfhDt HD7 7>*OI- 40 

KfflTcfcK E*0)IBttjfeTH7-<7<X-7"bh>» 

V>T 4 - 7 z/)],**zs71Zm / >£ JD*, PJMSTffi 

[0 0 15] ttfflT*R*tt»«0«T**tf, 4-7 
x;l/^*^7i?^^y>JC»U 7WP7P>gy7 



TBSO F r > 



1 



TBSO F 

T L^COOH 



TBSO 



t 



>-NH 



OH 

C00R 



+ 

TBSO F 



OH 
OH 



cooi6] ;iffl*-&Efctta#«?«t::iiffu f? 

[0 0 17] ^KilOlB^frroxXT^WKfrSaMMllI* 
[0 0 18] CCT^fflfS^fiTKtJgfP-rSfeO-C 

[0 0 19] mS^UTtt'J^^A, ^FUCA, A 'J 
£A, *JW3">A»©*KO*»flS». KKffi, Kg* 

"EfrfrZfri&M^frZ&mv* flAtfUEfl^e l. o 
[0020] c©^/xxf-;w*K^K-rn«fii«icD 

ens. KKBSti. */iXfA#*»K1't:WISt 
[0 0 2 1] «MR®Rt 

set y i^t;w©* j^^s^^s? □ u 
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[0022] ft-f, *yxxx;w*o*;p#>K«B»o) 

. [0 0 2 3] ifi*iLTHU e'JvX hUX?JP75 
[0 0 2 4] »«l;MfcfflLTt>Lft< J0 
EJfettfcK WAH ^>i?X h;UX>, tyl/> 

* * a n y >ft 7;p*;ws&«ffl-rtitf J: K 

[0 0 2 5] E«*m »6ft*a*ny Htt»lc« 

[0 0 2 6] croa^ny KttfflRBMElCJMFU 
Sn-7f*7>KW#DtH'J FK<kDjB8f * 
CtTffcHn*>'^9 1 ;H*K»<Ci3W7f*«. CCX 

5-f 7-f X - 7* h >«MJITC3iair*ltti 
[0 0 2 7] JkCCOkHD+S/^mirDD^f 

©«tfea*«fflSn-B*fl s TO^D;wtcbJ;<, fcf 
ys>>»©*aa#«rF-e. ^mpu^k^ 

[0 0 2 8] : D D ? WA^ftt? 
flAtf. M*^>if>^T> 2, 2' -77H 

y HK<toTfflabra5c-r*jiiTS8*sn*. * 

fc. ^**^^*X#yyirhy75H*, *mj* 
[0 0 2 9] ^K**WC±0*5BWeSJC#ttlCR9B 
[0 0 3 0] 

[Jt&fl 1 1 (3s, 4S) - 3- [(!' R) - (g 40 

iy^^)Vy)V^ru^a^-h3 0mg$fh7tHo7 
5>lmlK:»j*l,T, -7 BTCTy^A^**^? 

U HiKT3 0»»»l/t. (3R, 4R) - 

4-7-fch**>-3- [ (1' R> -1* - (fgHR 
^y^fJk>UM+y) X?;M 7i?^v>- 2 
-*>5 2mg^fh7kHP77>lmll:i8(||l& 50 



4$§i¥4-2 6 6 8 6 9 

6 

£-7 8TC^5*ffl^»^fc±#S*fc. 5Jfcgi8£v 

?dd^?>t}sr8lt, 5xaa***y^A*js 

ft> fi»&a***HJ*A*»ifc fi»SMW-MJtf 

MfflM77'r>i^nvh^77-<H:#l/fc. ^ 
*»>-*iXf* (7 : 3, v/v) ®*5hk0«E 
<Dit£®6 3mg^iM*tltffc. 
[0 0 3 1] [a] d -4 7. 7 0° (c = l. 0 2, 

IR; vmax (cm" 1 , CHCh : 3 44 0, 1 
7 7 8, 1 7 5 5 

1 H-NMR ; <5H (5 0 0MH z ; CDC 1 3 ) : 

0. 07 (6H, s) , 0. 

88 (9H, s) , 1. 06 (3H. d. J = 7. OH 
z), 3. 29 (1H, m), 3. 87 and 3. 
88 (each 3 H, each s) , 4. 25- 
4. 3 0 (1 H, m) , 4. 4 1 (1 H, d d, J = 
2. 5 and 22. 0 H z) , 5. 85 (1H, br 
s) 

[0 0 3 2] 

mmm2] os, 4S) -3- [ <r r> - r 

vX^J^^nVD^-h 1. 0g*f h7th*D7 
7>2 0ml«j»LT, -7 S^Ty^A^**^ 

U MST2 0#jff*l,fc. (3R, 4R) -4-7 
+ [ (1' R) -l f - (a=»:/3\H^ 

**)H/V)V**z/) X?;W 7if3 1 ^>- 2 

1. 4 5 g*fh7t FD77>2 0m 1 CgglfcS 
SK**TU 2»IHJI*Ufc. COPflEfcfi 

**-7 8 , c*6aat*^ic±#a^fc. fc&mmz 
5xaa***y*A#»tfc 

Tft^tfc. *«*MEas«*aa^^*^^AT<£« 
a, *ETfc««t«*u a«***y*y**av> 

2>777'>^^D , 7hy'77>rH:WUc, A^+r>- 
SgXfJV (4:1) D«E©fls£l. 74 g 

[0 0 3 3] [a] d -3 6. 1 4° (c = l. 3, 

(Found : M + -Me, 3 9 0. 1 7 1 6 C.t 
H2 9 NO s F S i requires m/z, 39 
0. 1 74 8) 

IR;vmax(cm- 1 ,KBr) : 1 7 7 2, 17 
4 0 

1 H-NMR: <5H (500MHz ; CDC 1 3 : 0. 
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0 7 (6 H, s) . 0. 8 8 (9 H, s) . 1. 0 7 
(3H, d, J = 7. 0Hz) . 1. 3 2, 1. 3 3 
(each 3H, each t f each J = 7. 

OHz). 3. 29 (1H, m). 4. 26-4. 42 
(6H, m) . 5. 8 9 (1H, b r s) 
[0 0 3 4] 

mmm os, 4s) -3- [ g f r) -r 
- (%=»yy;i/v^^->UJW^»-» x^jh -4 
-?jm-p 0*h*5/;ftJi^x;M [ (l" R. 3" 

R, 4S) - 8-7xZJV-p-^>^>- 3-1)1* 

1 (3R, 4R) -4-7-feh*5/-3- [ (l f R) 
-1' - <»=fc:/yjl^*?JV5'U/U**S') X5P 
;U] 71ffy>-2-t>l2. 5mggiJfW^ 

^^^7^HO 1 M-A*i3">»*0. lml CD 

[0035] ' H-NMR : <5 H (500 MHz ; CD 
C 1 3 ) : 0. 0 7 (6 H, s) . 0. 8 6 (3 H, 
d, J = 7. 0Hz) .0.88 (9H, s) , 1. 0 
6 (3 H, d, J - 7. 0Hz), 1. 26 (6H, 
d, J = 7. OHz) . 3. 2 6 (1H, m) . 3. 8 
3 (3 H, s) . 4. 2 6 - 4. 3 1 (1 H, m) , 
4, 43 (1H, dd, J = 2. 5and 2 2. OH 
z) , 4. 9 6 (1 H, d t, J =4. 5 a n d 1 
2. OHz) , 5. 6 9 (1H, b r s) , 

[0 0 3 6] 

[«ttft|4] (3S. 4S) - 3- [ (!' R) -1' 

-xh^^jtf^ (zik£n) *£jkZg££>r 

ttC (3S, 4S)-3-[(l'R)-r-(* 
H»W^^^vUW*y) X?M -4 -fX 

-*>5 5 Omg*X*/-;H 0ml lCjgft?Lfcig«£ 
tC*&fc U ?S A-*»ft 56mg^*5ml 
fc**RSHD*, MT2*|Bia»U&. £&»7&, 
WKfcttEEBttU aBWcx—r;^ 0mli*10 

m i zm?Lfzo x-^JWHsewK**** h u * a* 

»«3mn?3Hi*lBl/fc. *flft£fc-H\ MT4N 

mmvtz. atB«*«ft*fls^hU9A**«-r«)i 

«ET*K*«*U*^#>H4 6 2mg*JKfi» 
*<hbTf§fc (' H-NMR ; dH (90 MHz : CD 
C 1 3 ) : 0. 0 (6 H, s) , 0. 8 2 (9 H, 
s), 3. 30 (1 H, m) , 4. 15-4. 52 (4 
H, m) , 6. 6 0 (1H, b r s) ) . CftttttH 

mg^y^O. 5mlCfiS$t, 3^135t 



(5) 4$§S¥4-2 6 6 8 6 9 

8 

^>-tf>-^\^> (1:1) eafa^ 

»***MJSA*»tt. flfd|ftfc*hUtfA*8tt-e 

TSMESWSU SS«J*y>J*yMffl^^777y 
a^P7h^77^i:MLL A,+4j->-^x?;u 

(4 : 1) O»»iD2l(0S;7Xfl/*7- (ft 2 : 
1) 0fi£fc£UTBtttt2 2mg*«fcH#fcUT« 

10 [0 0 3 7] Found:M + -Me, 3 18. 153 
7, Ci 4 H 2 s NO* FS i req 
uires m/z, 3 18. 15 3 7 
IR; vmax (cm" 1 , CHCh) : 34 0 5, 
17 6 1 

•H-NMR: (5H (5 0 0MHz ; CDC 1 3 ) : 
0. 0 7 (6H, s) , 0. 8 5 (9H, s) , 1. 1 
5 and 1. 17 [3 H (2:1), each 
d, each J = 7. OHz) , 1. 34 (3H, 
t, J = 7. OHz) , 3. 2 5 and 3.27 
20 [1H (1:2), each m), 4. 06-4. 1 
4 (1 H, m) , 4. 2 2 - 4. 3 6 (3 H, m) , 
4. 90-4. 96 [1H (: 2) , each dd, 
each J = 5. 0 and 4 8. OHz), 5. 
85 and 5. 9 0 [1 H (2:1), each 
b r s, NH) 
[0 0 3 8] 

[30609 5] (3S, 4S) -3- [ <r R) -1' 

- mEXi^)V^^)VW))V^z/) X?M -4 

- (l" -x^^^fcJhr -7JM-D-2" 
30 -bHD^yX^) 7if^v>-2-^> 

b5bH¥XXx;1/5 7 9mg£^>tf>l Om 1 *3ct^br 
•Jy>0. 13 6mOB*l:**U CtlizXLftT** 
tfU^nUFO. 1 4 8m 1 H>t>5m 1 

ufc»**»aTfcjpA.&. Ki6fi«*afi-e3i«w« 

ETMBU M^PD^^>10ml(:g«l 
fc. : <OS»* n - yf*7 >^--> A#n t H U H 
0. 8 g£y^DD^^>l 0ml £&ffLfc8ft£- 
7 8tT**fcJn;tfc. K£i8£-7 8tn?l*lfflffi# 

a^IJ^-BRx^ (7 : 3) <affi#<fcDaW#j2 0 
OmgSfcfiHfriLTlSfc. 
[0039] I R ; vmx (cm" 1 , CHCh) : 
340 5, 335 0, 1760 

1 H-NMR; (5H (5 0 0MHz ; CDC 1 3 ) : 
0. 05 and 0. 06 (each 3 H, eac 
50 h s) , 0. 8 8 (9H, s) , 1. 0 9 (3H, 



-469- 



9 

d, J = 7Hz), 1. 33 (3H, t, J = 7. OH 
z), 3. 01 (1H, br s) , 3. 3 3 (1 H, 
b r s) , 3. 9 0 -4. 3 2 (6H, m) , 6. 3 
5 (1H, br s) , (Found : M^ -Me, 3 
48. 1621. Ci SH27NO5 FSi requ 
ires m/z, 348. 1642). H\Z^>-\f 
>-7-th> (4 : 1) »ffl«±0y*-M*2 0 2m 

[0040] IR;vmax (cm" 1 , CHC 
1 3 ) :343 0, 3400-320 0, 1760 
1 H-NMR ; 6H (5 0 0MHz ; CDC 1 3 ) : 
0. 11 and 0. 12 (each 3 H, eac 
h s), 0. 90 (9H, s) , 1. 3 2 (3H, 
d, J-=7Hz) , 1. 62 (2H, br s) , 3. 
41 (1H, d, J = 7. 0Hz) , 3. 74-3. 8 
7 (5H, m) , 4. 18 (1H, quintet, J 
= 7. 0Hz) , 6. 15 (1H, br s) . (F o 
u n d : M' -Me, 306. 1502. C13H25 
NO* FS i requires m/z, 3 0 6. 1 
5 3 7) 

[0 04 1] 

[&K0J6] (3 S, 4 S) — 3 — [ ( 1 ' R) — 1' 

- azay^y^^y'Jii-tty) x^M -4 

- (2" -^DP-r -X h3-zsJi)m~))/- 1" - 
y)l-*nx?)l) 7ir^v>-2-^> 

>3 2mgS:lzgffi{b^2m WzmML. :in£16f$ 

mm&MffiLtzo sjsjs^x— t)v~z%w&. >k: i o % 

-S&x?Ml/ (5 : 1) Ogttf^OSMtll 9. lmg 

[0042] IR; vmax (cm* 1 , CHC 1 3 : 
341 0, 177 5, 1740 

I H-NMR : 6 H (500 MHz ; CDC 1 3 :0. 

II (6H, s), 0. 89 (9H, s), 1. 15 



(6) 6 6 8 6 9 

10 

(3H, d, J = 7Hz), 1. 34 (3H, t, J = 
7. 0Hz) , 3. 3 8 (1 H, m) , 3. 6 0-4. 
4 5 (6H, m) , 6. 0 2 (1 H, b r s) , (F 
ound:M~-Me, 366. 1312. CisH 
? 6 NO« C1FS i requ i re sm/z, 3 6. 
1 3 0 4) . 

[0 0 4 3] 

[*Jfi«7] (3S, 4S) -3- C (!' R) - 1 \ 

10 - (1" ±X±±jyJon^JkZL^ -7)V*U3-3- 
M 71£3 L i?>-2-*> 

ffJfS^nnftl 7mgR^2, 2' -Tl/fciX-f 77^ 
pnhUJU (AIBN) 3mg*S*^>1?>lm 1 \Z 
jg#U ZLtllZ h U -n-y?*XXt HU HO. lm 
1 &SS#^>-tf> 1 m 1 IcSfiPUfcSffi^SDSiiStTir 

* 1 m 1 £iD;L* MIC 1 #M*J»a»Lfc. Efc»K 1 

0%7>^x7*&&£ia*_£&> x— rJi'fcftiAfc. 

**>-»KX5 L ;U (5 : 1) B««l 2. 

6mg£«feB#<hLTf§fc. 

[0044] IR;vmax ( c m - 1 , CHC 
1 3 ) : 3 4 2 0, 177 0, 1735 
1 H-NMR; dH (500Hz : CD CI3) :0. 
09 andO. 10 (each 3 H, each 
s) , 0. 9 0 (9H, s) , 1. 1 5 (3H, d, J 
= 7Hz) , 1. 33 (3H, t. J = 7. 0Hz), 
30 1. 6 2 (3 H, d, J = 22. 0Hz), 3. 28 

(1H, m) , 4. 0 2 (1H, d d, J = 3. 0 a 
nd 1 5. 0Hz) , 4. 2 2 - 4. 2 5 ( 1 H, 
m) , 4. 27 (2H, q, J = 7. 0Hz), 5. 9 
3 (1H, b r s) 

(Found:M* -Me, 332. 1672. Ci 5 
H2 ? NO« FSi requires m/z, 33 
2. 1 6 9 4). 
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